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This report covers ny involvement in setting up the bioz

laboratory at the Junta de Erergla Nuclear in Madrid, Spain.
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The requirements for analyzling several hundred urine samples
in Madrid for plutonium and uranium were requested by Wrignt

Langham on Febru rary 4, 1966, and th“y were reported to him in a
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group H-5 memorandum, Report mnlﬁrlﬁmﬁﬁﬁﬁh.daMﬂlpﬁmmuwwhu

o

1966, This report was given Eu the people at the JEN in Madmid

o o -'-r

during Dr. Langhan's second visit to Madrid in February-March

1966, Dr. Eduardo Ramos, Chief of the Health and Safety {nv-“lmn,

checked this report and ﬁndlcawmu,hhm;m items which the Spanish

laboratory could supply trﬁm their own stocks. These Lltems wers

ﬂMhﬂ'v laborztory glassware and chemicals., Upon WUright Langhan's

Qe

YW“tmwztm»Imﬂ Alarmos, the Ltems to be furnished by the USAZC, in

) £

accordance with an agreement between the Spanisnh JEN and the

USAEC, were ordered. The target date, to have PVPW"mniﬂ“ ordeped

and ready for shipment by U. S, Alr Force, MADS, was May 1, 1966,

It would be difficult to single out all those who deserve

Ty e

eredit for making it possible to meet this date, because so many

pecple worked closely together at thi time. Hub Weber'!s and
Harry Allen's staffs certainly made a supreme effort to meet the
urgency required to list, store, and pack all the items to Le

sent. In my own group, H-5, Hal Ide deserves credit for assemplir:

thﬁ:nm“1Lm¢hﬁﬂmmd;aua]jmv" and as ucmwb$d equipment for the pulse-

helght analysis of alpha energy. Group P-l worked overtime to
constmuct 1% s seintillation counters which were a source of prids
in Maérid., Due to a delay in recelving several major iLlems, our
tarmes date slipped to a2y 13, for shippinz all lfems,

.



My wife and I arrived in Madrid on May 16, 1966, and were

met at the airport by Dr. Iranzo. We stayed two nights at the

Hotel Plaza and then located at the Hotel Aitana on May 18, 1566,
This was a convenlent locatlon for me as Dr. Iiranzo llved several
blocks away, and he pilcked me up each morning on his way to work.

The arrival mr another American at the JEN in connection
mmmmltmmaJﬂmmary‘lT, 1966 event was Mohsn with 1ittle note by
everyone encountered, The ground werk layed by Wright Langham!s
second visit and the time element of four months had apparently
reduced to a minlmm any serious concern about the situation at
Palomares. Very little mention of the events surrounding the
aceident were entertained af this time.

‘The Spanish Nnmlﬁar'ﬁnergy Council (JEN) employs apr rmv*‘. se Ly
2,000 people and all 1its efforts are located in Madrid., It is
located geographically next to the University of Madrid and many
of its professional people assist the Unlversity program.

The maJor facilities at the JEN are a 3 mepawatt swimming
pool reactor furnished by the USAEC and a small 0.2 kilowatt
reactor bullt hw'thﬂ‘S@anLﬁh.amﬂ.fualed'withwmmanium‘frum‘ﬁreat
Britain. Their efforts in nuclear research are handicapped by
lack of equipment buﬁ their pride in everything they have was

L

most impressive.

‘JL o

Phe Health Protection Group, including the bicassay sectlon,
2 ) =) W
consisted of 85 employees. Approximately one-third are profes-
PI J I
sional people. The organization is similar to the Health Divisio.

at LASL. Dr. Emilio Iranzo's Industrial Hyglene Group had the

following personnel:
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*¥Dpr, Emilio Iranzo, Chle 2 of Industrial Hyglene *%

*Dp. Dolores ! rara, Shemist

!

#Mpr, Francisco de Los Santos, Medical Degree *#

mﬂh\ﬂmm%:NMIW'MbnﬁHrm
Angel Domincuez
Mariano Casadd

Carlos Rmdaﬁm

ainesio Salvador

The following additional people from the Health Protection

assigned to assist in the studies of air, soil and

Group were

urine samples collected at Palomares:
*WMM.EkmmimmimwGaverm,'@hemiﬁt
Wmm.mmwmmmewwmjmmmmmt
#Mrﬂn Margav“wa Celma Villares *¥*

#Mr, Roman Gonzalez del Campo *¥*

M, Jose Luis Monleon
«mmmmﬂﬁﬁMﬁ:mm'EmER!ﬁh e Some education in U.S.A.

K11l of these people Were Very 1ikeable; all the professioral
people spoke Eng- :sh in different d@kﬂvu'u My English was £oo

the first several days. ' Each Monday was also a bad day
s i/

American

as those at JEN had lo ast; their English, and I had reverted to

American in talking to my wife on Saturday and Sunday.

The normal work week at the JEN was from 8:10 am to L:30 om

MMWMMW't%mmugh.i“‘d"v(uLmh one hour for lunch) and 8:10 am to

L:40 pm on Saturdays T noted very few who arrived vefore 8:30 &.

and the one hour iunch peried often extended to 2:00 pm. Twneh U o

«<Q A P N

was talken with Iunch zz a matler of cource., The U,S5. Z2In70

........
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{dvﬁmﬂﬁ us not to drink the water in Madrid. My wife regularly
joined me at lunch at thé JEN at their request. Her knowledge
of the Spanish language helped to' create many pleasant, warm
friendships.

I never felt my pres ence as an American made any difference

to those with whom I cdealt at the JEN. After several weeks, I

was accepted as one of the PTQUD "and came and went freely.

Access to the JEN area vas controlled by unarmed watchmen.
The Spanish Clvil Guard is stationed at fhﬁ JEY but deoes not male
its presence feltb. Their Clvil Guards are statloned at all govern-~
ment bulldings and are the strong arm of the law.

FW'fWrﬁt impression of.the Health and Protection labs was
strongly influenced by an ever-present odor of strong disi nfecte
ants, organic ch@mﬁndln, and experimental animals. This bullding
housed Pirst Ald, chami:aW labs, health physics, bloassay, molec-
ular biology, small amimai research, and industrial hyglene. It
was a very at L»I"c.lﬁil.u.l.ﬁl”i.. bullding from the outside, but inside the
halls were poorly lighted, poorly ventilated, and rather poorly
maintained. (Comparison with HRL and OHL is not fair to the JX TEN) .
After three weeks, I was only bothered a Llittle, mostly on
Monday mornings. I have been told HRL Building had an animal
odor, but we who worked there thought 1t was confined only to the
animal areas., I am sure the people at the JEN had the same
feelings about their laboratory odors.

Their bleoassay equipment left much to be desired., A small
a&ntrifugé was used jointly with the clinical lab., It was not

unconmon for the operator to welght down the centrifuge to keep

ol an



it In one plaﬁem Chemicals were in many assorted bottles, and
no color coding or warning labels were evident on Spanish con-
tainers. C.P. Chemicals came frmﬁ<ﬁermany or England,

The equipment situation is the result of many years of Spain's
geparation from the rest of the wmfld” also a very intense desire
on the part of the Spanish Govermment to have everything "Made
in Spain". The némaﬂaity of this 1s sincerely believed by all
I met. An addlitional factor :s;'t:;'r-a1:1%;;]!::;1::‘ss::nii.:mg;; this attitude, comes
from a lack of replacement parts and tralned mﬂpairmﬂn to service
imported equipment. An example of this was a Nuclear Chlcago
Liquid seintillation counter purchased in_Nnvamber 1965, This
sounter had only worked one month since purchased. A repairman
worked on ltipﬂmimdimally‘during the six weeks I was at the JEN.
One day he removed a ;;;’:zai.acﬂ: and asked me 1f I knew what 1t was Lor.
No reply was given except, "Why did you remove this part?" It
appeared to be a timer. The JEN personnel have grave doubts
about imported equipment. Thelr own JEN-made scintlllation cCounG -
ers (four in use) were similar to ours and gave satisfactory
results. These counters were patterned after a design used by
Margarita Celma when she worked with Dr. John Harley at the
Health and Safety Laboratory in New York City four years ago.

Knowledge of pluﬁﬁnium chenistry and health physics aspects
was almost nonexistent Ln Spaln until this year, Immiiimﬁﬁ groun
was planning to set up the plufonium bloassay procedure, reporced
in LA-1858, to monitor their own reactor personnel who would be

working with several grams of plutonium,

b5 o



Very little had been done pri f:)JJ:F“ to my azlz':::':l..*u':aiil in preparae
tion :lﬁ:ﬁ:z:- the large task of analyzing several hundred urine
samples of plutonium. My feeling about their attltude was that
they had no idea of what was comlng (equipment -wi se ) and little
feeling of urgency about getting started. Several urlne samples
had been analyzed by the 'ZI.‘"EIJ‘A. method as reported in LA-1E58, but
I was never shown any results.- A urine sample collected from a

Palomares resident had been sent to Germany and was reported to
have significant amounts of 1 Jf" 35 . Any suggestion that this was
unlikely were not welcome. Again, I was never shown any results.
After suggesting =n several occasions that I would be interested
in the data, I finally dec Mr'ri to drop the mattex.

‘The :EiLII:':!!“’f‘..V:EEL:L of the American equipnment from Los Alamos was
another exzmmle of Spanish Government control., Spanish customs
declared that-all boxes must be opened. After waiting four days,
|.ulllE=' equipment .was released unopened, My own feellng was that the

task was enough to discourage Customs. The arrival of the

American equipment at the JEN on May 25 was a blg day for everrons

4(1!5‘:‘!.;3;:5; . I and II). ]EE:*msan:n D, Iranzo, familiar with American effi-
clency, was surprised at the complete shipment. He remarked thac
this equipment was better than what was avallable at LASL. He
was referring to the chromium-plated scintlillation counter par::
The ones gt Los Alamos are bare brass. I was very proud of LAaSL
::skmig the U.S.4A.

Prioxr 4o the arrival of the equipment, a conplete review of
the plutonium procedure was made with Dr., Dolores Lara, who was

in charge ¢l urine assays. Convrol urines from the famii.es c.

e



1aboratory vorkers were collected, and a study of the procedure,

using their equipment and plutonium spike, was started. With

the arrival of the U. 8. equipment, the samples were completed
and gave recoveries of 93 - lQQ and 81%. Blank samples analyzed
with the spiked were 0.010, 0.012, 0.008 d/m. This data indicatled
to me there was little likellhood pf a sericus contamination
pPﬁbl@MLuﬂﬂﬁﬁidﬂﬂd‘Wiﬁh their i@huvxh»wy area. Dr., Iranzo told
me that a soil sample from Palomares had been brought into the
lahoratory room where the urine would be analyzed, The soll was
m@mmyed to the radiochemistry labs, in the reactor huildingw when
the possibility of plutmnium.cmmﬁaminatimn was realized., I was
very careful not to allow any suggestlion of contamination to come
From ny pmuuﬁnium.wpiku in the event high blanks were encountered.
As an added precaution to this, my plutonium spike was free of

Pu 238, whereas the Palomares plutonium had approximately 2% of
Pu 238 alpha'aﬁtivitym Twelve additional control samsles splked
with the LASLf@lutmnﬂumﬂ and analyzed by Dr. Iranzo's personnel
proved that everything was satisfactory with him. Studies on
recovery or uranium from urine were made at this tlme also.

Spike solutions made from stock solutions of Pu 226 (obtainec
from Dr. John Harley, HASL), plutonium 239 containing less than
0.01% plutonium 238 alpha activity and uranium 235 (19 U ?n) vere
made at 3 d/m/ml. The data on recovery from control samples 1S
shoym in Tables X, II, III, IV, and V

No Palomares urine samples were analyzed for uranium during

the time I was in Madrid.
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and arrived here cn August 11, 1966, The box cmnﬁaimimg the
samples was retained 30 days in New York City during the U,S,
Airline strike. Each urine sample was shipped in one of the con-
tainers used to collect the $ample$ at Palomares, The names

written on the bottles were compared with the names recorded in

Madrid and the volume was measured prior to analysis., In

September, Dr, Iranzo sent all -the analytical data obtained in
Madrid from analysls of Palomares urine samples, The JEN and

LASL results on these samples are shown in Table VI, Table VII
lists the names from whom EE.JEI.IIJL];.J':].‘E:.'E; were obtained in Palowmares,

The difference between the two results is best explained by the
assumption th@t the cmntaime} and/or nmntanﬁg were contaminated

in Palomares at the time of collection, Dr, Iranzo suggested
there may not have been equal partitioning of thé normal precipi-
tate of the ﬁrin@, Not until urine samples are cwll&aﬁed uncer
controlled conditions can rellable datawha expected, Indirectly,
I have heard that additional samples collected at Palomares varied
greatly from the first samples; low results were high, high results
were low, and some zero samples were positive,

Graph I shows the alpha spectra obtained frcm e urine saprle
collected at Palomares and analyzed at the JEN, Graph II is the
spectra cbtained from analysis of the same sample analyzed at LASL,
They are identical.

Spectra analysls of the plutonlum found in the urine samples,

plants, and soil from Palomares were identical, Graphs III, iv.

This would rule out the possibility of the samples sent to Laol

Lol R

being contaminated in Los Alarmos as we do nov have any T i e

“G



of this isotopic composition in our Labecratory. Graph V is a
spectra obtained from analysis of a soll sample taken outside
the contaminated area 5 mlles nmrtﬁ of Palomares, No plutonium
4s evident., The alpha energy peaks are not characteristic for
plutonium, The Palemares area has abandoned lead mines and this
activity is suggestive of thorium which is associated with lead
deposits, This spectrum was obtained by counting the electro-
deposited plate containing the activity in the alpha analyzer
20 hours, The spectrum shown in the other graphs were obtained
4n a few hours., The lower level of detectlion of plutonium for
this long of count is less than 0.014% d/m..

The technical staff at ﬁha JEN were only lacking in experiencs
with plutonium assay. Theilr recovery of FU 2369-whi¢h was added
to each Palomares sample averaged 75 % 9%. LASL recovery on the
half analyzed here was 79% * 16%. The JEN recovery while I was
in Madrid averaged 74% and after I left 77%., I have confidence
in thelr data an@ their ability to do additicnal samples, All
the LASL ﬁupplied equipment worked satisfactorily and at this
writing I h&ve_not had fepmrta of failure,

My wife and I enjoyed our stay in Madrid; I hope that my
efforts may have contributed in obtaining valuable data on possible

vlutonium exposures, I wish to thank all from LASL who helped
] K

to make the effort in Madrid easier,

e



RECOVERY OF PLUTON
37;?(Lﬁm%ﬂm«-EWWMELGOLLEG

1 ML SPIXE S

TAE

IWHTFHUH’URKNHVJHN PU 239 S
TED FROM FAMILIES

3LE 1
SPTKE SOLUTION

AN I

OF JEN EMPLOYEE's -

o (Y

@LMTION ADDED

)

d /m*

sample No,

1

3

I Blank
5 Blenk
6 Blank

*¥pirect

36.9 98
109.

8.

30, 4
0,010

0.012

0.008

plating of Eluate

Analyzed by: M. CASADO

all -



TABLE II

ﬁﬁ%ﬂﬂﬁﬁﬂfﬁ%‘?ﬁ 239 FROM URINE, LASL SPIKE 2.9 d/m/md,

EMPLOYEES, 1 ML.SPIKED‘ADHEﬂ T0 EACE SAMPLE

sample NO. d /mi* g

1 Blank _ 0,000 e
» Blank 0.0 "7
3 . 237 | 80.6

I 2.57 Y

g 2,30 78.2
6 . 2.65 Q0.1

#pirect plaming;cm‘ﬂﬁuame

JEN

Analyzed by: M. CASADO

w2



PABLE III

‘I.t E ‘ ' I i‘ we ‘b ] ‘ l L, - ' 'L] ks I ] ]n Il )
] 1 s L ’ J .LJLl,] h -l v l , ‘ ! JI ] i l ] t

& - I-l r“l’ llhl-]L ‘i][’[’i ] ‘] l[, [H‘!h ] ' I:‘!‘ ‘ Jt ]Jilll:
; / /4 ‘ I | { ]L ! l ! ]Lm b i t 1
o | L
N " / {
ln’: I mﬂ-l ‘.L E- ]t [ E-" - Ll‘ f [“ "

' 0.33
1 )

2.7h 82
» 1 ml Pu 239 L 2.7l |
0.33
3 5 L5 72
5 1 mi Pu 239 R
0.25
1:'

- " 8l ™
Mu&lymad'byzlmﬁ CASADO

~13-

r
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FWETW%<H%ﬂHEHG‘l‘mlfﬂMWH‘uw

TABLE v

ry OF FU 236- AND FU 239 SPIKED

s

sample NO. d/m 4

A 5 45 91
2 5 .68 95
3 . 6,00 100

Iy ) 0,14 I
5 5, Ol 99

& 5,10 90

6.08 Q9

T
8. 0.49 -

1 ml Pu 236 Solution 2.94 d/m/ml

l.mi‘Puiaﬂa.ﬂirmilw1 = 1;Qﬂ.d/M/mL

motal m‘$m98.d/mjﬂ ml

dﬂanymad‘hnyMm CAE

w1l

SOLUTIONS

SADO




RECOVERY FU 236

TABLE V

-MPLOYEES URINE,
3,04 a,/m/ml. FHDM‘JEM hMHhQXLLb‘UJIM:,

d/m

4

2 .64
2. 61
2.57

”~ o P
2.51

Analyzed by: B,

b »
]G

&7
86
85

85

CAVERO

......................... —r
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ABLE VI - RESULTS FROM sNALYSIS OF PALOMARES URLIE FOR PU V

Volume JEN LASL ‘"m{kMMﬂLMmmmi'_ o \
uullvrinﬂ Yolume Volune q@@ ‘ ' }Aﬁﬁ'., _
(ml) Anzlyzed Iﬂnalym@d ;d/mﬂw%.hw_ d/m/ek hr.

yﬁ@wenu@

1:;’

10
11
12
13
14
15
16
17
18
19
20
21

1E'| i'},

825

960

1550

950

1900
1350
1250
1.300
1260

1250

o (0 47
“:’ 1:3“--'
P

930

1525
1725
1200
1450

1650

TOO

1250
1100
1400

1100

450
800
160
800
800
650
650
TOO
TOO
500
450
TOO
800
600
T0O0
800
380
600
550
650

550

350
370
£20
470
850
1430
filele)
600
ivite)
Vi)
JiTel0]
3H0
TOO
725

320
590
670
420

510

130

595

u25

16~

0,090
1.280
0,274
0.226
1.01

0,440
0,246
0.720

0. 340
5, H20
0,170
0.00

0.10

0,095
0.860

4,60

:EE“ 4' o "’ v l

bA .2 ..‘f}\”

0,00
0.00
0,220

0,00

0,42
1,43
Q.10
0.00
0.24
0.00
0.10
1,27
0.29
2,16
0,00
0.09
0.02
1.33
4,00
1.1
7339.50
0.68
0.55
0.00
0.00

LJ' o :-!: ,j;
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Py wr Lyt
L.I]::I 1“’ -L ‘\. ‘J’ Q1 Lv ° )

. Volurme JEN TASL <Gal¢ulatad
erence collecued volume Vvolune JEN LASL

- « - - - ! o ] \ - 4 o o
mber (1) Analyzed Analyzed _gmﬂﬂrmm d/m/2k tr,

3 1600 800 -+ 630 0,00 0.00

Wl 1475 700 570 0.9 0.00

25 1450 750 590 04135 7.88

26 1900 BOO qT0 ' 0,140 0.21

27 1.2.60 500 190 0.132 0.00

28 LY 700 ' 590 0.0 0.00 g
29 1500 750 650 0.234 0.00 \
30 1300 650 . 530 0,10 0.00
3 880 {40 150 0, L4 0.00
32 | - TH0 100 200 113.18 0.38
33 900 150 U0 0. 14 0,00
3 930 450 [iTolo) 0,206 0,00

25 T8O Koo 300 T.32 u2,38
36 TR0 250 285 0.00 0,00
37 700 350 275 0.00 0.25
28 £00 300 220 8.20 16.09
39 700 350 230 0,280 - 0.30
ho BhO 300 140 0,080 0.00
L | 530 300 220 0.670 1.50
L2 460 250 150 0,064 0.00
b3 500 iTele} 340 0.00 0.00

bl 340 iTele) 370 0.170 0.00

17~



wMMJ.J I (Cont.)

Vol
Gmll@m
(ml)

e

l !,, [ ( 23 ].. ‘E" { 3 €

ted

JEN
Volume

Analvzed

][ l‘Ek P ll] 4
Volume
Analyzed

Calculated

JEN

d/m/2h

LASL

. d/m/24 hr.

15 550

L6 700

; 4 800

MH 500
L9 120
50 500

51 330

52 500
Bz 500

5l 450

56 300

57 TOO
58 360
59

300
350
400
250
120
250
230
250
250
250
150
150
350
150
140

170

170

No Sample

160
120
200
180
310

85

4o
365

120

-8

0.370
0.092
0.080
0.60
0.2350 )
0,180
0,00
0.078
0.00
0,00
0,00
0,00
0.08

0.00

0.10
0,00
0.00
0,00
0.10
0,00
6. 45
o 66
0.00
0.20
0.00
0.00
0,45

0.87



PALOMARES PEOPL:

TABLE VII

COLLECTED

FROM WHOM URINE SAMPLES WERE

Reference

Num

=
o

6
T
8
9
10 ﬁ

11

12

1
15
16
1T
18

19

”) u'

(AW

21

The individuals listed here have a significant privacy interest in this
information in order to be free from the false inference that there may
be something untoward in their medical history and from possible
unwanted solicitations because they are listed here. This list of names
contains no information relative to the operations of the agency or the
federal government. Accord ingly, these names are being withheld.

 "OFFICIAL USE Gisix
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—ABLE VII (Cont, )

"I ]P!xlm ]r I ‘ r,.
mew

23 'Thﬁ:NMMVMMMMSIMwedluwewmwmma'ypmﬂmwﬂnngVAfwimtqﬁmrhnuhh

ﬂMbankmin@mmran=ﬁm=hmmthe(ﬂwnmhﬂmne that there may
24 be something untoward in their nmmh<d|hwﬁuwv‘nulfmomlrnm%ﬂﬁe
ummunWﬂisoh(nmmmn»htuuvu1|wv<uelkﬂpdln1€‘ This list of names
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